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                 COMPUTATIONAL FLUID DYNAMICS    (ELECTIVE-III) 

UNIT I GOVERNING EQUATIONS AND BOUNDARY CONDITIONS     (15) 

Basics of computational fluid dynamics – Governing equations of fluid dynamics – 

Continuity, Momentum and Energy equations – Chemical species transport – Physical 

boundary conditions. Mathematical behaviour of PDEs on CFD – Elliptic, Parabolic and 

Hyperbolic equations-well posed 

problems. 

UNIT II BASIC ASPECTS OF DISCRETIZATION     (13 

Introduction- Intrduction to Finite Differences- Difference equations-Explicit and Implicit 

approaches: Definition and contrasts-Errors and analysis of stability-Grids with the 

appropriate transformation –metrics and jacobians-Form of the governing equations 

suited for CFD revisited-stretched grids-Boundary fitted coordinate system-adaptive 

grids-some modern developments in grid generation. 

UNIT III SOME SIMPLE CFD TECHNIQUES            (17) 

Introduction-The Lax-Wendroff Technique-MacCormack‟s Technique-Viscous flows- 

Conservation-pace marching-The Relaxation Technique and its use with low speed 

inviscid flow-Aspects of numerical dissipation and dispersion-The Alternating Direction 

Implicit (ADI) Technique, The Pressure correction technique-application to 

incompressible Viscous flow. 
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